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APORT - A PROGRAM FOR THE AREA-BASED APPORTIONMENT OF 
-""miTTlARlABLES W C E L L S OF A POLAR GRID 

David E. Fields and Craig A. Little 

ABSTRACT 

The APORT computer code has been developed to apportion variables 
tabulated for polygon-structured civil districts onto cells of a 
polar grid. The apportionment Is based on fractional overlap 
between the polygon and the grid cells. Centering the origin of 
the polar system at a pollutant source site yields results that 
are very useful for assessing and interpreting the effects of 
airborne pollutant dissemination. The APOPLT graphics code, 
which uses the same data set as APORT, provides a convenient 
visual display of the polygon structure and the extent of the 
polar grid. The APORT/APOPLT methodology was verified by appli­
cation to county summaries of cattle population for counties sur­
rounding the Oyster Creek, New Jersey, nuclear power plant. 
These numerical results, which were obtained using approximately 
2-min computer time on an IBM System 360/91 computer compare 
favorably to results of manual computations in both speed and 
accuracy. 
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1. INTRODUCTION 

Assessment of environmental impact from a polluting facility on a 

human population Implies a summation of numerical estimates of pollutant 

transport and concentration along various pathways (Rohwer and Struxness, 

1972). Models of airborne pollutant transport (Moore, 1975; Culkowski 

and Patterson, 1976; Moore, 1976) often estimate pollutant concentration 

in each of several cells of a polar coordinate system centered on the 

source location. The cells are designated by specified radius values 

and by direction vectors. 

Determining the human population within each polar cell has hereto­

fore been accomplished either by manual estimation using maps overlaid 

by a grid or by computer methods that add a county's total population to 

the polar cell containing the geographic centroid of the county (Corley 

et al., 1977). Both of these methods are subject to error; therefore, 

to help alleviate both the drudgery and error of manual estimation and 

the error of centrold-inclusion methodology, the APORT code was developed 

to apportion county-based data (including human census information) into 

polar grid cells. 

The APORT code is a numerical procedure for computing the magnitude 

of an extensive variable (Zemansky, 1957) appropriate to cells of a 

polar grid based on known magnitudes of the variables for given polygons. 

As used herein, an extensive variable is one that is divided as the 

polygon is divided; thus, a subregion containing a fraction, F, of the 

polygon area would contain a variable magnitude of F times the variable 

value of the polygon. The polygons referenced in our test application 
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are counties, while the extensive variable is the number of beef cattle 

quartered in each county; however, the methodology is appropriate for 

many types of county-based or regional data. 

The APORT methodology should provide in all cases equal or signifi­

cantly greater accuracy than the sometimes-used method of ascribing the 

entire extensive variable of a polygon to the cell containing the polygon 

centroid (Corley et al., 1977), An assumption made in both the APORT 

methodology and the centrold-inclusion methods of Corley et al. is that 

the extensive variable (beef cattle in this case) is homogeneously 

distributed throughout the polygon (county). Errors may be introduced 

into APORT estimates by high-density regions of the extensive variables 

(e.g., cattle feed lots, and major cities). However, the average error 

for those using the APORT method should always be smaller than that 

induced by using the centrold-inclusion methodology. 

This report also discusses the APOPLT code, which uses the same 

data set as APORT and plots the county polygons and corresponding FIPS 

(Federal Information Processing Standards) identification numbers. 

The APOPLT code also superimposes a set of concentric circles 

corresponding to radii of the polar coordinate system with origin at 

the pollutant source site. 

2. APORT COMPUTER CODE STRUCTURE 

The subprogram structure of the APORT code is diagrammed in Fig. 1. 

The APORT code consists of the main program and seven subprograms. The 

calling order of the subprograms is from top to bottom in this figure. 

Job control language for APORT is included as Appendix A, while a code 

listing constitutes Appendix B. 
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The main program accepts Input data pertaining to two separate 

coordinate systems: the first is the SYMAP system (Dougenik and Sheehan, 

1975) In which coordinates are expressed In map inches to the right of 

and above an origin, while the second coordinate system is a cylindrical 

polar grid with origin normally fixed at the site of the pollutant 

source. Distances in the polar system are expressed in miles. The main 

program first reads the origins of the two coordinate systems and the 

scale factor for the SYMAP system. The main program also computes scale 

factors and offset magnitudes for transformations between the two coordi­

nate systems. Included too in the main program are most of the program 

logic governing flow of control, most of the program output statements, 

and calls to all subprograms. Subroutine SENSE is, 1n addition, called 

by one other subprogram. 

Subroutine PLYCOR reads map coordinates In the SYMAP coordinate 

system, separates them Into coordinate pairs corresponding to Individual 

polygon vertices in the polar system, and stores each set of coordinate 

pairs in vectors XP and YP. It also provides the number of coordinate 

pairs (the number of vertices) to the main program. The coordinate 

pairs furnished to the main program have been translated and scaled to 

correspond to the polar coordinate system. 

Subroutine PLYCEN computes the coordinates of polygon centroids and 

returns these coordinates. In the polar system to the main program. 

Subroutine CELCEN uses the sector and radial bounds of grid cells 

of the polar system to compute the coordinates of centroids and returns 

these to the main program. 



5 

Logical function FAR returns a value "TRUE" to the main program If 

the polar cell and the polygon centroids are sufficiently separated so 

that cell-polygon interaction is Impossible. It is the responsibility 

of the user to choose a test value, FARAMY, expressed in miles, beyond 

which this overlap 1s impossible. The value of FARAWY has been set In 

the main program to 100 miles. If a "FALSE" condition is returned to 

the main program, then overlap of the cell and polygon is considered 

possible and succeeding subroutines will be called. 

Subroutine CELCOR computes the vertex coordinates of polar grid 

cells. These are returned to the main program. 

Subroutine lUCALC (Edwards and Coleman, 1976) computes coordinates 

of vertices of the Intersection polygons. These intersection polygons 

consist of area common to both polygons and polar cells. 

Logical function SENSE (Edwards and Coleman, 1976) computes the 

area of a polygon and its sense of closure. This function is called by 

the main program and by subroutine lUCALC. 

For the test case described in this report, the APORT code required 

56K of core and 3 seconds In the GO step on an IBM system 360/91 com­

puter. The SUBSET data set operation code discussed in Chap. 2 required 

168K of core and ran in 2 minutes, while the APOPLT plotting code de­

scribed In Chap. 6 required 154K and 2 seconds on the same computer 

system. In these runs and in the Appendices, the APORT and APOPLT programs 

were dimensioned to work with up to 50 polygons, each having as many as 

25 vertices. 
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3. PREPARATION OF CODE INPUT 

The APORT procedure works equally well with any polygon set. The 

application here considers county data. Polygon (county) vertex coordi­

nates are taken from a data base written in DIME (Dual Independent Map 

Encoding) format using the POLYVRT program (Dutton, 1974). The DIME 

data base is available from the distributors of POLYVRT or in reformated 

form from its original compiler.* County DIME files for the United 

States are stored on one reel of tape, and counties of Interest are 

selected by specifying state and county FIPS codes. 

Data set preparation is summarized in Fig. 2. Program SUBSET, 

included in Appendix C, uses POLYVRT to select a subset of the DIME data 

base. The APORT user should refer to POLYVRT documentation for instruc­

tions for modifying SUBSET. The code in Appendix C writes onto temporary 

disc storage (file T.DEF16829. POLY) the vertex coordinates that consti­

tute most of the APORT input data set. The reader may choose to punch 

this file onto cards or, as was done by the authors, transfer it to a 

PDP-IO computer system for editing and future use. 

Vertex coordinates are printed in SYMAP format, using the SYMAP 

output option of POLYVRT. The suboption of using a nonzero value in the 

fourth numeric field of the "G-OUTPUT SYMAP" card ensures that the X 

value will be put before the Y value (contrary to standard SYMAP format) 

and that the Y scaling is identical to the X scaling (Christmon, 1978). 

This suboption is not discussed in POLYVRT documentation. 

•Magnetic tapes of county and metropolitan DIME files may be 
obtained from the User Service Staff, Bureau of the Census, Washington, DC. 
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The APORT input data set structure is given in Table 1. This data 

set, used also with the APOPLT code (Chap. 6), includes vertex coordi­

nates in SYMAP format, specifications of latitude and longitude of the 

origin in SYMAP system, and latitude and longitude of the origin of the 

polar system. The latter is usually the pollutant source position. 

Also specified in the input data set is the scale factor, the ratio of 

ground truth inches to one SYMAP inch, that was specified before in the 

SUBSET code. This factor is also printed in the SUBSET line printer 

output. Finally, the input data set holds a unique numeric code for 

each polygon (the FIPS code for each county) and the value of the exten­

sive variable (e.g., number of beef cattle) for each polygon. Appendix 

0 consists of a sample data set for use with the APORT and APOPLT codes. 

4. INTERPRETATION OF OUTPUT 

Appendix E contains APORT output corresponding to the input data 

set of Appendix D. Output variables are defined in Table 2. The first 

two lines of output contain information entered on the first two cards 

of input which specify geographical coordinates of the origin of the two 

grid systems (rectangular SYMAP and polar) and the scale factor of the 

former. Following are the numeric (FIPS) codes and values of extensive 

variables for the polygons (counties) of interest. If the number of 

polygons referenced here exceeds the number for which the code was 

dimensioned, the message "NUMBER OF POLYGONS SPECIFIED EXCEEDS LIMIT OF 

50" will be printed. This maximum dimension may be changed by altering 

the space allocated to vectors VARP and NFIPS in the main program. 
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The quantities XOFSET and YOFSET next printed are computed in the 

APORT main program and represent the X and Y offsets. In miles, of the 

origin of the polygon (county) coordinate system with respect to the 

origin of the polar grid used for plotting. The quantity ALAT printed 

here is the average latitude (expressed in radians) of the two origins. 

The next section of output details computation of the "intersection 

polygons" from the overlap of counties and cells of the polar grid and 

the determination of the value of the extensive variable for each cell. 

The name of the contribution of a polygon to a cell Is VARCEL. The 

message "ERROR; NORC" will be printed if the lUCALC subroutine has 

attempted to use more scratch storage than available in array WORK. 

This array has been dimensioned 100 in the main program (Edwards and 

Coleman, 1976). If this message is printed, the dimension of WORK and 

the value of parameter WRKMAX should be increased in the main program to 

greater than 100. These values should be identical. The message "PRE­

MATURE END OF COORD DATA IN SUB PLYCOR" will be printed either if the 

number of polygons described In the input data exceeds the number NPOLY 

specified on card 1 of the input data set or if the data set is not 

properly terminated with the final card having "9999" in the first four 

columns. Upon proper data input, this section of output is terminated 

by the message "END OF POLYGON COORD SPECIFICATION". 

A summary of results is printed last. The summary is titled "SUMMARY 

OF EXTENSIVE VARIABLE MAGNITUDES; CELL RADIUS (COLUMN) BY CELL SECTOR 

(ROW)." These values are the sums for each polar cell of the VARCEL 

values printed previously. 
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5. APPLICATION OF THE APORT CODE TO DATA FOR THE OYSTER CREEK, 
. - — ^ E T I E R S E Y , NUCLEAR REACTOR STTE " " 

The environmental Impact of the Oyster Creek, New Jersey, Nuclear 

reactor has been considered recently (Etnier, 1978a). Much of the needed 

data had been compiled on a per-county basis, and it was necessary to 

recompile the data on a polar basis to make it compatible with air­

transport simulation models. This recompilation was done manually for 

the relevant extensive variables, Including beef cattle and calves, milk 

cows, vegetable crops, and human population (Etnier, 1978a). County-

based variable magnitudes were apportioned to cells on a polar grid 

based on the areal overlap between county and cells. The grid used was 

defined by 16 sectors, with the center of the first to the north with 

sector numbers increasing counterclockwise, and by 5 annul 1 bounded by 

circles of radii 10 through 50 miles in integral multiples of 10 miles. 

As a test case^ we have used the APORT code to compute the number of 

beef cattle per (polar) cell for the same 50-mile-radius region about 

the reactor site as was used above. Thus, these cells correspond to the 

interstices of the grid defined above. 

Table 3 lists the number of beef cattle per county and the corre­

sponding county FIPS code for the counties intersecting the study region. 

These data comprise a portion of the sample input data set in Appendix 

0. 

Table 4 compares APORT results with those obtained by manual methods 

(Etnier, 1978a) for cells of all 16 sectors. Both methods apportion 

county data based on areal overlap; that is, if a fraction, F, of the 
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area of a county overlaps a particular cell, then the fraction of the 

variable of magnitude Y for that county lying in the cell is F times Y. 

The correlation between the first APORT estimates of beef cattle in 

a cell and the manual estimates was 0.97. Although a paired t-test 

indicated no significant difference (p > .05), close inspection of 

Table 4 indicated that the first APORT estimate was somewhat lower than 

the manual estimate for most cells. 

Visual inspection and comparison of the manual map (Etnier, 1978a) 

with an APOPLT output map and overlay suggested reasons for this small 

discrepancy. The origin of the concurrent circles as located by the 

manual method appeared to be some distance further inland than the 

APOPLT output origin. The westernmost arc of the 50-mile radius as 

drawn manually seemed to be about 4 miles too far west when compared to 

an APOPLT map. The combination of different origin locations and manual 

limitations of drawn radii could probably account for a higher estimate 

of cattle populations in each cell by the manual method. 

As an easy assessment of the impact created by Incorrectly locating 

the radii origin, we arbitrarily moved the input location of the radii 

center 2 miles to the west. The second group of APORT estimates (Table 

4) achieved roughly the same coefficient of correlation (0.973) of beef 

cattle populations for each cell with the manual method. The correlation 

coefficient between the two APORT runs was 0.990. Thus, even with an 

intentional Z-mile displacement, the two APORT-generated sets of results 

differed little. Some minor mathematical errors were detected in the 

intermediate computations used in the manual method (Etnier, 1978b). 

Also, there were small differences between the maps used for the manual 
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computation and the polygon-structured data base used in the APORT 

approach; these were particularly noticeable near the land-ocean boundary. 

It is also generally accepted (Christmon, 1978) that the county 

polygon data set contains systematic errors that accrue, to as much as 

5% in area in moving from the southwest to the northeast of the United 

States. We would expect, then, that APORT results would be most accurate 

in the southwest United States. Finally, it was assumed in the manual 

method that no cattle were quartered within 5 miles of the polar origin 

(source site). This assumption is probably responsible for most of the 

remaining discrepancy. 

We conclude that, whereas both the computer and the manual approaches 

yield acceptable results, the APORT method is preferable when reproduci­

bility and convenience are desired. 

6. USE OF APOPLT PLOTTING CODE 

Code APOPLT may be used to plot the polygons specified in the APORT 

data set. Figure 3 is plotted output from code APOPLT corresponding to 

the polygons considered in this report. Such a plot is useful to ensure 

that data have been entered properly and to develop a geographic perspec­

tive of the area being studied. Superimposed over the polygons is a set 

of concentric circles of radii which define cells of the polar system 

which are specified in the main program to be integral multiples of 10 

miles, up to 50 miles. The same data set is used for APOPLT and for 

APORT. A legend showing the map distances corresponding to 20 miles is 

also shown. 
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The source listing of code APOPLT included In Appendix G contains 

the APORT main program and subroutine PLTl; the main program also calls 

several subroutines that are part of the DISSPLA* package. This software 

must be resident on the user's system if APOPLT is to execute properly. 

The reader may refer to DISSPLA documentation (Hirschsohn, 1971 a,b). 

7. SUMMARY 

The APORT computer code generates a polar-grid population pattern 

based on fractional overlap between polygon-structured civil districts 

and cells of the polar grid. Centering the origin of the polar system 

at a pollutant source site yields results that are "^ery useful for 

assessing and interpreting the effects of airborne pollutant dissemination 

The APORT/APOPLT methodology is useful for any type of data that is filed 

by geographical region. 

The APOPLT graphics code, which uses the same data set as APORT, 

provides a convenient visual display of the polygon structure and the 

extent of the polar grid. 

Application of the APORT/APOPLT methodology to county summaries of 

cattle populations as described herein has verified the validity of the 

approach. This computer method compares favorably to manual computations 

in both speed and accuracy. 

*Propr1etary software product of Integrated Software Systems 
Corp., San Diego, California. 
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ORNL-DWG 78-18088 

MAIN PROGRAM 
Position origins of polar and polygon systems, 
compute offset of polar to SYMAP origin, 
aportion extensive variable to calls of polar 
system. 

Subroutine PLYCOR 
Reads SYMAP polygon vertex coordinates, 
computes vertex coordinates in polar 
system. 

Subroutine PLYCEN 
Computes coordinates of polygon 
centroid from vertex coordinates. 

Subroutine CELCEN 
Computes coordinates of cell centroid. 

Logical Function FAR 
Determines if cell and polygon are 
sufficiently close to intersect. 

Subroutine CELCOR 
Computes cell vertex coordinates 

Subroutine lUCALC 
Computes coordinates of vertices of 
intersection polygons. 

Logical Function SENSE 
Computes area of polygon and sense 
of closure. 

Fig. 1. Subprogram structure of code APORT. 
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ORNL~DWG 78-18089 

County vertex file on tape 14554 

Code SUBSET.PLY, a POLYVRT oroaram, 
generates desired subset of county 
vertex SYMAP coordinates. 

t 

File T.DEF16829.P0LY on disk SPDA 

Code TOPDP routes SYMAP vertex 
coordinates to PDP-10 system. 

Data set DEFC.PRT 

Additional APORT input data 

Î f 

APORT input data set 

Fig. 2. Preparation of county-base APORT data set. 



17 

ORNL-uWG. 78-14917 

RPORT ^OLfGH^; STRJCruRE 

o i 

60.0 6C.T 

20.0 

fllLEG 

Fig. 3. County polygons plotted using APOPLT code. Polygons shown here 
are counties^ and the numerical identifiers are FIPS codes. The 
right boundary of the polygon group is the Atlantic Ocean. 
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Table 1. Structure of input data set 

Card 
number Columns Format, variable name and definition, comments 

32 - 36 

2 - 11 
12-21 

2 - 3 

4 - 8 

4 through NPOLY+2 

(IX, 3F10.2, 15) 

2 - 11 
1 2 - 2 1 
22 - 31 

XORPLY 
YORPLY 
SCALE 

This card specifies the SYMAP system. 
Longitude of SYMAP origin. 
Latitude of SYMAP origin 
Number of ground-truth inches per 
SYMAP system unit (inch). This must 
be the same as that specified in the 
SUBSET code (included as Appendix C) 
labeled FRACTION in the E-MANIPULATE 
package (Dutton 1974). 

NPOLY Number of (county) polygons. 

(IX, 2F10.4) 

This card specifies the polar coordinate 
system. 

XORCEL Longitude of polar origin. 
YORCEL Latitude of polar origin. 

(13, 15) 

Specifies first polygon nongeographic 
data. 

NFIPS(l) Two digit polygon code for first polygon. 
Here this is the county FIPS code. 

VARP(l) Magnitude of extensive variable for first 
polygon. 

Include same type of information 
as card 3. 

NPOLY+2 (13, 15) 

NFIPS 
(NPOLY) 

Specifies last polygon non-geographic 
data. The number of polygons must be 
less than or equal to 50. 
Two-digit polygon code for last polygon. 
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Table 1. Structure of input data set (cont.) 

Card 
number Columns Format, variable name and definition, comments 

NPOLY+3 (14, 4X, Al, 2F10.4, 40X, 17, 13) 

This and subsequent cards are read by 
subroutine PLYCOR. 

1 - 4 lEND Value equals zero or blank for all cards 
except last card. For last card, value 
equals 9999, with subsequent numeric 
fields bland. 

9 START Value equals A for first card of the set 
of XPV, YPV coordinate pairs for each 
polygon, or value equals another character 
for other cards. 

1 0 - 1 9 XPV X value, in SYMAP units, of first vertex 
of first polygon. 

20 - 29 YPV Y value, in SYMAP units, of first vertex 
of first polygon. 

70 - 76 IF Five-digit polygon identifier 
code. The first two digits are normally 
the state FIPS code and the last three are 
the county code. 

77 - 79 NP Vertex number, equals 1 for first card of 
each polygon set. 

Except for the last card, the remaining 
cards are vertex coordinate sets for each 
polygon. Within each set are cards specify­
ing positions of vertices of each polygon. 

Final (14, 4X, Al, 2F10.4, 40X, 17, 13) 

1 - 4 lEND Value equals 9999. 
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Table 2. Output variables describing each intersection polygon 

Variable Definition and comments 

Number of intersection polygons found in each polygon-
cell overlap. This number will rarely be greater 
than one. Separate overlap information is printed for 
each intersection polygon. 

IPOL 

NFIPS 

SECTOR 

RADIUS 

AREAL OVERLAP 

AREAP 

AREACL 

VARCEL 

Ordinal number of county polygon in input data set. 

FIPS (Federal Information Processing Standard) code 
for county polygon. 

Sector number of polar grid. Sixteen sectors exist, 
numbered counterclockwise from the north. 

Annulus number of polar grid. The first annulus 
goes from 0 to 10 miles, the second from 10 to 
20 miles, etc. 

Area of overlap (area of intersection polygon square 
miles). 

Area of county polygon (square miles). 

Area of cell of polar grid (square miles). 

Contribution of extensive variable from county 
polygon to cell. Expressed in same units as used for 
the extensive variable in input data deck (Chap. 3). 
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Table 3. Number of beef 
of interest f' 

County State 

Atlantic 

Burlington 

Camden 

Cumberland 

Gloucester 

Mercer 

Middlesex 

Monmouth 

Ocean 

Salem 

Somerset 

Richmond 

Bucks 

Montgomery 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NY 

PA 

PA 

ttle in counties intersecting region 
I 1967 Agricultural Census 

County FIPS code Number of cattle 

1 

5 

7 

n 
15 

21 

23 

25 

29 

33 

35 

85 

17 

91 

131 

13,078 

125 

3,760 

3,816 

3J54 

2,753 

4,028 

349 

17,125 

7,198 

0 

18,834 

15,122 
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Table 4. Number of beef cattle in cell sectors by 
manual and computer methods 

Sector 

1 (N) 

2 (NNW) 

3 (NW) 

4 (WNW) 

5 (W) 

6 (WSW) 

Annulus ' 
(mill 

0 -

10 -

20 -

30 -

40 -

0 -

10 -

20 -

30 -

40 -

0 -

10 -

20 -

30 -

40 -

0 -

10 -

20 -

30 -

40 -

0 -

10 -

20 -

30 -

40 -

0 -

10 -

20 -

30 -

40 -

radius 
es) 

10 

20 

30 

40 

50 

10 

20 

30 

40 

50 

10 

20 

30 

40 

50 

10 

20 

30 

40 

50 

10 

20 

30 

40 

50 

10 

20 

30 

40 

50 

Manual, 
method 

9 

38 

735 

1318 

1195 

9 

38 

473 

1509 

2707 

9 

87 

872 

2935 

3901 

9 

664 

1569 

2657 

3453 

7 

915 

1574 

1092 

959 

7 

1046 

922 

423 

1462 

APORT 
code 

10 

30 

641 

1090 

1202 

10 

30 

304 

1257 

1807 

10 

72 

909 

2222 

3710 

10 

637 

1520 

2165 

2501 

12 

879 

1466 

1131 

821 

18 

907 

969 

78 

2222 

APORT code: po la r 
center d i sp laced 2 mi les west 

10 

30 

577 

1096 

1495 

10 

30 

364 

1382 

2155 

10 

213 

1179 

2447 

3928 

16 

830 

1520 

2209 

2218 

92 

912 

1396 

880 

1029 

118 

925 

707 

255 

2046 
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Table 4. Number of beef cattle in cell sectors by 
manual and computer methods (continued) 

Annulus radius Manual APORT APORT code: polar 
Sector (miles) method code center displaced 2 miles west 

7 (SW) 

8 (SSW) 

9 (S) 

10 (SSE) 

n (SE) 

12 (ESE) 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

9 

916 

279 

34 

527 

9 

286 

7 

16 

29 

9 

5 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

591 

568 

45 

319 

10 

31 

33 

13 

3 

9 

2 

0 

0 

0 

3 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

26 

830 

364 

31 

477 

10 

141 

49 

17 

3 

10 

7 

0 

0 

0 

7 

0 

0 

0 

0 

3 

0 

0 

0 

0 

2 

0 

0 

0 

0 
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Table 4. Number of beef cattle in cell sectors by 
manual and computer methods (continued) 

Annulus radius Manual. 
Sector (miles) method 

APORT APORT code: polar 
code center displaced 2 miles west 

13 (E) 

14 (ENE) 

15 (NE) 

16 (NNE) 

0 - 1 0 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 10 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 - 1 0 

1 0 - 2 0 

20 - 30 

30 - 40 

40 - 50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

7 

21 

329 

443 

28 

3 

0 

0 

0 

0 

5 

0 

0 

0 

0 

6 

6 

0 

0 

0 

10 

25 

388 

494 

293 

5 

0 

0 

0 

0 

6 

3 

0 

0 

0 

9 

11 

0 

0 

0 

10 

30 

484 

659 

390 

T t n i e r , 1978a. 

Manual method assumed no cattle in the 0-5 miles annuli. 
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APPENDIX A 

JOB CONTROL LANGUAGE FOR EXECUTION OF APORT CODE 
ON IBM SYSTEM 360/91 COMPUTER 

The use of "=" in this appendix may indicate the insertion of the 

following data set or subroutine; for example, "= APORT" indicates that 

the file denoted by APORT is to be inserted here. 
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//DEFAPOR JOB ( 00000 It'XCSD™FIELDS™R212%MSGLEVEL = 1 

//•CLASS CPU9l=25S,I0=2 

/*ROUTE PRINT LOCAL 

/*ROUTE PUNCH LOCAL 

/ / EXEC FORTHCLG, 

/ / PARM^F0RT=»0P^=2fXREF'fREGION^F0RT=270K, 

/ / PARM.GO^^EU=-lf DU><P = I ' ,REGION.GO^SOK 

/ / F O R T . S Y S I N DD • 

=OEFS.PCH 

//LKED.OEF OD DSN"0NLlNE*sRGEHE744.lUCALCHX» 

// OISP=SHR 

//LKED.SYSIN DD * 

INCLUDE DEF 

//GO^SYSPRINT DO SYSnUT=A 

//GO.FT05F001 DD * 

=APORT^0AT 

// 
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APPENDIX B 

FORTRAN IV SOURCE LISTING OF APORT CODE. 
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MAIM PR06PAM APORT 

AUTOMATED REGIONAL METHODOLOGY CODE 
APPORTIONS EXTEMSIVE VARIABLE ^ n CELLS OF P3Lft9 GRTD SYSTE»1 
O.E^PIEiOS AND C .A .L ITTLE 

OIHENSIOM flA0IUSI5»«XCLC4UYCLC4l,XPI25KYPf25l?iORKI100lt 
l » . C X C 6 0 l 9 R C Y I 6 0 J , X ( 8 l ? Y < 8 K I ^ I 0 n C I 2 f l O n ^ F I P S I S a i 

DIMENSION VARSU«1l5f l6 l 
COMMO"̂  ftREft 
IMTEGER MRKMAXfV&RPISOl 
LOGICAL Ffi« 
DATA MRKMAX/ lOO/?FARaMY/100«/sSTf tBT/999 . / tASTaRT/ 'A« / 
DftTA N P / l 0 0 / . V f t R S U M / 8 0 * 0 ^ 0 / 

PEAO ORIGIN OF SYMftP COORDINATE SYSTE*^ 
IM DEGREES LftT Â 1D L IN 

PEAD SCALE FACTOR, INCHES TO IMCHESs SCALE 
REAOC5,aOOOIXORPLYtYOB PLY?SCALE?NPOLY 

8000 F 0 R » 1 A T U X ? 2 F 1 0 . 4 , F l 0 ^ 2 f I 5 l 
MR!TEI6»8000IXORPLY,YORPLY,SCALE?MPOLY 
SCALE=SCaLE/5280. /12 . 
IF(MPOLY.GT^50IMRITEC6.8005I 

8005 FOR«4aT|2Xs'NUMBER OF POLYGONS SPECIFIED EXCEEDS LT'^IT 3P 53*1 
PEAO ORIGI^! OF POLAR COOROINATE SYSTE'I 

IM DEGREES LAX ftND LON 
REAOISfSOlOIXORCELfYORCEL 

8010 F0RHaT( lX t2F10 .4 - l 
WRITE 56f8010»XORCEL,YORCEL 

READ VALUE OF EXTENSIVE vaRISBLE FIR E&CH P0LYG1M 
R E A 0 ( 5 f 8 0 1 5 I W F l P S l I l f V f t P P C I I f l = lf^IPOLY> 

8015 F O B M A T ( I 3 , I 5 l 
M ^ I T E f 6 , 8 0 2 0 1 C N F I P 8 J I I f V f t P P I I I ? ! = l?'*|POLYI 

8020 F0R»<ATnX?I3f 151 
COMPUTE OFFSETt IM ^ I L E S , OF POLYGHM M POLftR SYSTEM 

4LAT=(YOPPLY*YOPCEL»/360.*3»141593 
XOFSET=|-XOPPLY*-XORCELI*feO,* l . l5 l6*COSCftLATI 
Y0FSET=CYORPLY-Y0RCEi1*60^*1.1516 
HRlTF<6,8025}X0FSET?Y0FSETta iAT 

8025 FnR«4ftTl2X,«XOFSETfYOFSET,ALAT=%3F15,6l 
POLYGON LOOP 
PaOIAL DISTANCES IM MILES 

DO 100 1^1,5 
100 RAD1US<II=10.*FLOAT|1I 

00 120 IPOL=lfMPOLY 
OETEPSflNE POLYGON COOTOINATES AND ^UMBFq I F VERTICES 

CALL PLYCO^IXP«YPsMPtSCALE«XPV,YPVtaSTABT^STABT,XOFSET,YOFSET| 
DETERMINE PLOYGON CENTPOIO mO POLYGON EXTEMSIVE VSPIftBLE 

CALL PLYCEMJXPfYPfXPCENfYPCENfMPI 

DELETE REPEATED REFERENCES TO FIRST POLYGON VERTEX 
NP=MP-l 

BEGIN SEAPCH AND INTERSECTIO«« P^OCEOU^E 

SECTOR LOOP 
00 115 lCLSEC=lfl6 

RADIUS LOOP 
00 115 ICLRA=l»5 

COf^PUTE CELL CENTROIO 
CALL CELCENC!CLSECfICiRAfPADIUS,XCLCEN,YCLCENI 

ARE CELL Am PLOYGO»l FAR APART? 
IF(FAR<XPCENfYPCeN«XCLCENtYCLCEN,FftBAMY>IG0T0ll5 

Mfi ! 
MAI 
«A1 
•461 
MAI 
«ft l 
HA1 
nm 
HAi 
MAI 
WAl 
MAI 
MAI 
nai 
MA! 
HA] 
MAI 
Mfil 
HA1 
MAI 
fdfll 
MSI 
Hfll 
«1A1 
Mftl 
MAI 
Mai 
«A] 
MAI 
MAI 
MAI 
MAI 
MAI 
MAI 
MAI 
•4AI 
MAI 
HAl 
PA1 
«A] 
MAI 
Mfl] 
MA! 
HAl 
HAl 
MA! 
PAl 
MAI 
MAI 

nkt 
MAI 
^41 
MAI 
HAl 
MAI 
MAI 
HAl 
MAI 
HAl 
nai 
MAI 
MAI 
MAI 
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8030 

8035 

105 

8040 

110 

8045 
1 

8050 

115 
120 

8055 

8060 
125 

8065 

POLYGON AND CELL *1AY nVE»LftP 

DETBRWIWE CELL COOROINATES 
CALL CELCOB|ICLSEC?ICLRA,RADIUS,XCL^YCLfMCLI 

OETER^ IME I N T E R S E C T i n M HF P1LYG0»J AMD C E L L I CO«iPUTF 
CALL l U C A L C f X P f Y P s N P ^ X C L f Y C L t N C L f Z f W I B K . r f S K H A X ^ M T T , I 

CHECK FOR SMALL OI«flE»>lSIO»l OF ARRAY M3RK 
I F | N 0 R C . L T o 0 I W R I T E I 6 s 8 0 3 0 I W R C 
F H R H A T I Z X , ^ERROR; NORC = % 1 6 1 
I F I M O R C ^ L E ^ O I G O T O l l S 
O V R L A P = 0 . 0 

OETEPHf t lF OOLYGON AND CELL A^EAS 
CALL SENSECXP,YP?NPI 
AOEAP=AREA 
CALL SENSECXCL^YCLtNCLI 
AREACL=AOEa 
OOllO J=1,N0RC 
W^ ITEC6 f8035 IJ9 lPOL tMFIPS I IPOL I 
FORMAT C2X, ^POLYGON It^TEOSECTIO^l? J = S I S , ^ fi^JD IP1L =« 
•s NFIPS = % I 3 I 
K L W I T = I N 0 R C I 2 s J I 
00105 K=1,KL1MIT 
X I K I = R C X « * I N P P C « l f J H 
Y I K I = « C Y I K * I M O R C ! l f J l l 
CONTINUE 

W R I T F C 6 t 5 0 H X I K I « Y I K I f K = l f K L I N I T I 
F0R««ATf2X«2F12.5l 

DETERMIf^E AREA OF INTERSECTfif^i PHiYST^S 
CALL SE»1SE(X?Y,KLIMITI 

C0»1PUTE TOTAL OVEPLftP APEA 
OVRLAP=OVRLAP* AS EA 
CONTINUE 
VftRCEL=VftRPnPOLI*OV«LAP/AREAP 
MRITE«6,80451 
FiRPlATCTS? •SECTni?%T15, 'PAOIUS%T25, 'AREAL OVEPLAP', 
4 0 , • AREAP %T50?« AOEACL S T 6 0 f « V A B C E L « I 
WPITEC6?8050IICLSEC.ICLPA,0VPLAP,ABeaPtBREACL,Va?'-FL 
F 0 R ^ A T C T 5 , I 5 f T 1 3 , I 5 « T 2 3 , F l 3 . ? , T 3 8 ? 3 F 1 0 « 2 « 
VARSUM|ICLPA?ICLSECI = VARSU^<1CLRA, I ' 'LSECI +VAPCEL 
CONTWUE 
CONTIMUE 
HRITE(6 f8055J 
FORMATIZXf'SUMMARY OF EXTES^SIVE Vf lP IABLEf '? 

LCELL RADIUSICOLUMNI BY % 
?ELL SECTOR IROWI• I 
01 125 I C L S E C = l 8 l 6 
MRITEI6«8060HVARSUH(!CLPA?!CLSECI?!CLR&=l f5 I 
F0RMATI2X«5F10^H 
CONTINUE 
MRITE<6?8065I 
FOWATCZXf 'EW APORT EXECUTION'I 
STOP 
END 

SUBROUTINE C E i C H R I I C L S F C , I C L R A ^ R A D l U S t X C L , Y C L , M : L » 
DETERMINES COORDINATES OF CELL BOUNOARIES 

AUTOMATED REGIONAL HETHOOOLOGY CODE 
CALLED BY MAIN PROGRAM APORT 

O.E^FIELOS AND C^A.LITTLE 
OCTOBER? 1977 

MAI^j 64. 
MA!**! 6S 
MAIN 66 

M&IW 5 8 
MftlM 5 ° 

ABPftS MAIN 70 
MnBC5»cx?Bry| i«AI \ ' 7 i 

HMH 71 
MaiM 74 
mm 75 
Ma!»^ 76 
•46T»J 77 
' « ! ^ 78 

t»MH 80 
«8l f>j fW 
MAIN 8? 
WAIM 83 

, | c ,MATM 8 ^ 
Mf i lM m 
MAIN 36 
" A I M 87 
N6I'«J 3R 

MfilM 93 

Mf i fN 92 

M4IM 94 
'4fiiN g s 
f « I N 96 
ntlH 97 

TM&IM 130 
>*Am 131 
MffN 102 
NSIM 13? 
>4Mf4 104 

M6IM 10*̂  
>i&m 107 

• »<AIM loa 
•C«4&TN 109 
^AIM 113 
MAIM 111 
«<iIN 112 
»iaiN 113 
«ia!N 11* 
HAIM 115 
MAIN 116 
•̂ AIN 117 
mhlt^ 118 

cetc 1 
CELC 2 
CFLC ' 
CELC % 
CELC 5 
CELC f< 
TELC 7 
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100 

105 

OIMEMS 
THETAl 
THETA2 
IFIICL 
MCL=3 
XCLdI 
YCLCl l 
B=RADI 
X C H 2 I 
Y C H 2 I 
XCLC31 
YCLC3I 
GHTOIO 
CONTTN 
•̂ JCL=4 
R1=RAD 
R2=RSD 
XCLCl l 
X C H 2 I 
X C H 3 I 
XCL(4I 
YCLCl l 
Y C H 2 I 
Y C H 3 I 
YCLC^I 
PETURM 
END 

ION P A D l U S I l K X C L C l l f Y C L d l 
= l = 37^t'%68tFL0ATC I C L S E C - 1 1 * , 3926991 

1.7671464-FLOATC I C L S E C - l I * . 3926991 
RA^NE^IGOTOIOO 

= 0^0 
=0.0 
USUI 
=R*COSCTHETAll 
=R«S1M(THETA1I 
=P*C0S|THFTA2I 
=R*SINITHETA2I 
5 
UE 

lUSCICLR 
lUSCICLR 
=R1*C0SC 
=R2«C0S( 
=R2*C0SC 
=R1*C0SI 
=R1*SWC 
=R2*SIN< 
=R2*SIMI 
=R1*SINC 

A - l l 
Al 
THETAl l 
THETAl l 
THETA2I 
THETA2I 
THETAl l 
THETAl l 
THETA2I 
THETA21 

SUBROUTINE CELCENIICLSECICLR AfRAOIUSfXCfeKi^YCLCFMI 

0ETF^«^T^1ES COORDINATES OF CEMTROIO OF rp|_L I M PrjLAR SYSTEM 

AUTOMATED REGIONAL METHODOLOSY COOF 
CALLED BY MAIN PPOGRAM A P O P T 

D.E»PIELDS mo C.A»LtTTLE 
OCTQBEP? 1977 

OmENSION R A O I U S I l l 
THETA=1.5?08«-FLaATI ! rLSFC- l I * . 3 9 2 6 9 9 1 
P=RADIUSf11/2. 
I F | ! C L R A . N E « l l R = | P A 0 I U S C I C L P A I * B A 0 I U S ( I C L i ^ A - l S l / 2 , 
YCLCEN=R*SIN(THETAI 
XCLCEN=R*COS(THETAl 
!?FTUPM 
EMO 

SUBROUTIME PLYCORIXPtYP,IV,SCALE,XPV,YPV,ASTA^T, 
1TART,X0FSET,Y0FSETI 

AUTOMATED PEGIONAL »1ETH0D0L0GY CODE 
CALLED BY HAW PROGRA*^ APORT 
PROVIDES POLYGON COORDINATES AND MUMBER OF VE^^TICES 
D.E,FIELDS AND C.A.LITTLE 

OmENSION X P I l l . Y P I l l 
IFISTART^NE.ASTARTIGOTOIOO 
XP|1I=X0FSET*XPV*SCALE 
YP < 11 =Y0FSET4-YPV*SCALE 

READ POLYGON COORDINATES 
100 READ 15,8000sEND=11011 END,START,XPV,YPV, IF,NP 

8000 FORMAT Il4,4X,Alt2F10.4,40X,17,131 
IFCIEND.NE.99991G0T0105 
MSITEI5,80051 

8005 F0RMATI2X,»ENO OF POLYGON CnORD SPECIFICATIONS^I 

CELC 
CELC 
CELC 
CFLC 
CELC 
CELC 
CELC 
CFLC 
CELC 
CFLC 
TELC 
CELC 
CFLC 
CFLC 
CFLC 
CELC 
CELC 
CELC 
CELC 
CELC 
CELC 
CFLC 
CELC 
CELC 
CFLr 
CELT 
CFLC 
CELC 

CFLC 
CFLC 
CELC 
CELC 
CFLC 
CELC 
CELC 
CFLC 
CELC 
CELC 
CELC 
CFLC 
CELC 
CELC 
CFLC 
CFLC 
CELC 
CELC 

SPLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 

9 
10 
11 
12 
13 
1^ 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
l^ 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
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GOTO115 
105 CONTINUE 

C MRITE16,301 SI APT,XPV,YPV, IF ,NP 
8010 F 0 R M A T I 9 X , A l t 2 F 1 0 » 4 , 4 0 X , I T , I 3 l 

IFISTART*EQ«ASTART,ftND^IV«NF^100IRETURm 
C CONVERT POLYGON COORD TO MILES 

XP(NPI=XOFSET*XPV*SCALe 
YP(NPI=Y0FSETi-YPV*SCAL6 
IV=NP 
GOTOIOO 

110 W R n E I 6 , 8 0 1 5 1 
8015 F0RHATI2X,'PREMATURE END OF COORD DATA I>J SUB. PLYCOR* I 

115 RETURN 
END 

100 

SUBROUTINE PLYCENIXP,YP,XPCEN, YPCEN,NPI 
OETERi»i!NES COORDINATES OF CE">ITROID OP P0LYG3N VEOTICES 

AUT0»1ATED REGIONAL METHODOLOGY CODE 
CALLED BY MAIN PROGRAM APORT 

D.E.FIELDS AND C.A.LITTLE 
OCTOBER, 1977 

DIMENSION XPUI,YPIll 
XPCEN=0»0 
YPCEN=0.0 
DOIOO 1=1,MP 
XPCEN=XPCEN*XPin 
YPCEN=YPCEN*YPCII 
XPCEN=XPCEN/FLOATfNPI 
YPCEN=YPCEN/FLOATfNPl 
RETURN 
END 

LOGICAL FUNCriO"^ S6NSEIX,Y,NI 
COî MON AREA 

SEE lUCALC OOCU«ENTION 
MODIFIED TO PROVIDE AREAS OF INTFR^ECTION POLYSINS 

AUTOMATED REGIONAL HETHOOnLOGY CODE 
CALLED BY MAIN PROGRAM APORT 

D.E,FIELDS AND 
OCTOBER, 1977 

CeA.LITTLE 

INTEGER H 
REAL X C N K Y I N I 
DOUBLE PRECISION TSUM 
IF|N,LT.3>RETURN 
TSUM=0.00 
A Y = Y I 2 I - Y f I I 
A X = X ( 2 l - X f I I 
DOIOO J=3 ,N 
B Y = Y I J I - Y I 1 I 
B X = X I J I - X l l l 
TSUM = TSUM4-BY*AX-AY*BX 
AX-BX 

100 AY=9Y 
SENSES.FftLSE» 
!FITSUM.LT.O»DOISENSE=»TRUE, 
AREA=DABSCTSUMI/2. 

WRITEI6,41AREA 
8000 F0RMATC2X, »I»< FNCT« SENSE, AREA = 9 , F 1 2 . 5 I 

PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 

PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 
PLYC 

SENS 
SEHS 
SFNS 
SENS 
SENS 
SFNS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SFNS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 
SENS 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IB 
19 

2 
3 
4 
5 
5 
T 
8 
9 
10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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RETURN 
END 

LOGICAL FUNCTION FAR<XPCEN,YPCEN,XCLCENfYCLCEM,FAR&HYI 
C DETERMINES WHETHER POLYGON AHO CELL ARE SUFFICIENTLY 
C CLOSE TO JUSTIFY FINDING UNION, ETC. 
C 
C AUTOMATED REGIONAL METHODOLOGY CODE 
C CALLED SY MAIN PROGRA*^ APORT 
C 
C O.E.FIELDS AND C,A.LITTLE 
C OCTOBERf 197T 
C 

FAR=»FAiSE» 
XD=XPCEN-XCLCEN 
YO=YPCEN-YCLCEN 

DETERMINE DISTANCE BETMEEN CENTROIDS 
0IST=SQRTIXO*XO*Y0*YOI 
IFC01STeGT^FARAMYIFAR=^TRUE. 
RETORN 
END 

SENS 
SENS 

FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 
FAR 

31 
32 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
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APPENDIX C 

LISTING OF CODE SUBSET 

Code SUBSET is used in the preparation of the APORT data set (Chap. 

3). It invokes the POLYVRT data manipulation package (Dutton 

1974)s assumed resident on the user's system. Thanks are due C. J, Emerson 

for his assistance in using the POLYVRT package. 
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//•SOSEQCASD 
//DEPSOBS JOB C 00000 K ' X r S D - F I E L D S - B 2 1 2 « 
/*BO!!TE PHIS? LOCAL 
//*CLASS CPW91=<tH,SPECIAL=?^PF^I0=6 
/ * 
//STP1 EIEC SPDASCH 
//SfSIN DD * 

T,DEF16829«POtY 
/ * 
//* EXECUTE POLTfHT 
/ / P O t l f B T KXEC PGM==POLYfRT^RSGION=270K 
/ / S T E P L I B DD DSI=EN¥SCI.RJI12891»PfBTLSOyDISP=SHR^ 
/ / !ISIT=3330^¥OL=SER=DISKAA 
/ / G C D O i P DD SYSOtIT=ft,DCB=fRECFi=FA,BLKSIZE=133) 
/ / G O . F T 5 3 F 0 0 1 DD D3a=ENVSCI,RJX12891,PVRTLGOCPOLIfSTK 
/ / DISP=COLD^PRSS) ,LABEL= ( r r f l » ) , D: :B= CBECFH = n^BLKSIEE = 256} 
/ / G O . F T 0 6 F 0 0 1 DD SYSOnT=A^DCB=CRECFM=FB,LREC1=137jBLKSIZE=2035| 
/ / G O . F T 0 7 F 0 0 1 DD SYSOOT=B 
/ / * SCBRTCH FILES FOR TEiP . STOBAGE OF POINTS 
/ /GO.FT19F001 DD DSi==&&SCai ,OIIT=STSDI^Si»ACE= fTRK^ (90^ 1 OH ^ 
/ / DCB=CRECFH=VSB,LaECL=13«l«,BLKSIZE = 40 36) ^ DISP= (HBff̂  DELETE! 
/ / G O . F T 2 0 F 0 0 1 DD DSS=6SSCR2^ONIT=SISDA,SP%CE=fTBK^(90,1 Oil , 
/ / DCB=*.Ff19F001^SEP=FT19FO01^01SP=CNEUNDELETE) 
/ / * IHPUT POLfVBT GEOGPAPHIC BASE FILE^ DISK OR TAPE 
/ /GO»FT35F001 DD IJNIT=TAPE9 ^ ?0L=SER=X1155ft, 
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/ / LABEL=C3,NL | j D I S P = f O L D ^ K E E P | , 
/ / D C B = C R E C F M = F B , L S E C 1 = 5 4 , B 1 K S I Z E = 8 1 
/ / * OTTPOT F I L E (CARD IMAGES) 
/ / G O . F T 3 7 F 0 0 1 DD D S » = T » D E F 1 6 8 2 9 . P 0 L Y 
/ / O S I T = S P D A ^ S P A C E = C T R K ^ ( 2 0 ^ 5 ) ,RLSE) 
/ / D C B = ( E E C F H = F B ^ I S E C L = 8 0 , B L K S I Z E = 8 0 
/ / * CALCOHP PLOT TAPE 
/ / G O , PLOTTAPE DD DtJHHI 
/ / G O . F T 0 S F 0 0 1 DD * 

0 0 ) 

jDISP=CSBM^CATL3) , 

0) 

A-INPOT 
B-SFLECT 
I F 
OR 
OR 
OS 
OR 
I F 
OR 
OK 
OR 
I F 
OR 
0 1 
OR 
OR 
END 
C-READ 
END 

DIHSCO 
INCLUDE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 
STATE 

E - H A i l P O L A T E 
PROJECT 

EID 
F - G E I E S A L 
G"OtJTPTJT 
EID 
Z - F I i l S H 
/ * 
/ / 

C-LAHBERT 
HERIDEAM 
PARALLELS 
FRACTION 
ORIGIN 

S Y i A P 

EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 

- 7 5 . 
3 9 . 
6 0 0 0 0 0 . 
3 9 . 8 1 0 0 

1 0 . 
1 . 

3H 
3H 
3H 
3U 
34 

3a 
3 1 
3 1 
3(4 
3 * 
3U 
3 6 

ni 
42 

AND 
AND 
AND 
AMD 
AWD 
AND 
ASD 
AHD 
AND 
AND 
AND 
AUD 
AND 
AID 

COUNTY 
COOMTY 
COIISTY 
COONTY 
COgiTY 
COONTY 
COffMTI 
COWTY 
COUNTY 
COUNTY 
COHSTY 
C00»TY 
COOHTY 
COTITY 

EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EO 
EQ 
EQ 
EQ 
EQ 
EQ 
EO 
EO 

tn. 

- T U . 2 1 0 0 0 

0. 
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APPENDIX D 

SAMPLE APORT INPUT DATA SET 

The construction of this sample data set is described in Chap. 

3. When used as input to the APORT code^ the output given in Appendix E 

is produced. The same data set may be used as input to code APOPLT, 

described in Chap. 6. The corresponding APOPLT graphical output^ also 

described in Chap. 6s is shown in Fig. 3. 
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74.205167 39,8145 600000^ 14 
14^187500 39^8 

1 131 
5130T8 
7 125 

11 3760 
15 3816 
21 3754 
23 2T53 
25 4028 
29 349 
3317125 
35 7198 
85 0 
1718834 
9H5122 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

A -2,7985 
-3.8290 
-4,3379 
-3,6244 
-3,6068 
-2,0532 
-1,0247 
-0,9075 
-1.0050 
-1,1342 
-1^7215 
-2,4679 
-2,7985 

A -2,0408 
-2,7614 
-2^9588 
-2,9393 
-4,2 553 
-4,7004 
-3,9695 
-3,8148 
-3,3844 
-2,7985 
-2,4679 
-1,7215 
-1,1342 

-0,5542 
-1,6182 
-2,IT87 
-2,7925 
-3.5491 
-3,8828 
-2,8359 
-2,5552 
-1,9749 
-1,9211 
-1,7661 
-1,2971 
-0.5542 
2.2827 
2,7439 
2,5508 
2.4465 
1,7544 
1,3494 
0,4924 

-0.1553 
-0,1921 
-0,5542 
-1,2971 
-1,7661 
-1,9211 

34001 1 
34001 2 
34001 3 
34001 4. 
34001 5 
34001 6 
34001 7 
34001 8 
34001 9 
34001 10 
34001 11 
34001 12 
34001 13 
34005 1 
34005 2 
34005 3 
34005 4. 
34005 5 
34005 6 
34005 7 
34005 8 
34005 9 
34005 10 
34005 11 
34005 12 
34005 13 
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APPENDIX E 

APORT OUTPUT CORRESPONDING TO APPENDIX D 
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7 4 # 2 0 5 2 
7 4 , 1 8 7 5 

I 1 3 1 
5 1 3 0 7 8 
7 1 2 5 

11 3 7 6 0 
15 3 S 1 6 
2 i 3 7 5 4 
23 2 7 5 3 
25 4 0 2 8 
29 3 * 9 
3 3 1 T 1 2 5 
35 7 I « 8 
85 0 
1 7 1 8 8 3 4 
91 1 5 1 2 2 
XOFSET, Y3F 
POLYGON W 

SECTOR 
5 

POLYGON I N 
SECTOR 

6 
POLYGON IN 

SECTOR 
5 

POLYGON IN 
SECTOR 

6 
priLYGON IM 

sec TOR 
7 

POLYGON IM 
SECTOR 

7 
POLYGON m 

SECTOR 
7 

FOLYSON IM 
SECTOR 

8 
POLYGON I N 

SECTOR 
8 

POLYGON I N 
SECTOR 

8 
POLYGON IM 

SECTOR 
3 

POLYGON I N 
SECTOR 

3 
OOLVGON IM 

SECTOR 
3 

POLYGON I N 
SECTOR 

4 
POLYGON IM 

SECTOR 
4 

POLYGON IN 
SECTOR 

• 
POLYGON IM 

SECTOR 
• 

POLYGON IH 
SEC TOR 

5 
POLYGON IN 

SECTOR 
5 

POLYGON I N 
SECTOR 

5 
POLYGON W 

SECTOR 
5 

3 ^ 0 8 1 4 5 
3 9 . « 0 0 a 

6 0 0 0 0 0 . 0 0 1 4 

S E T , ALAT= 
T E R S e C T i a N 

R A d I U S 
3 

TERSECTION 
RADIUS 

3 
TERSECTION 

RADIUS 
4 

TERSECTION 
RADIUS 

5 
TERSECTION 

RADIUS 
3 

TERSECTION 
RADIUS 

4 
TERSECTION 

RADIUS 
5 

TERSECTION 
RADIUS 

3 
TERSECTION 

RADIUS 
4 

TERSECTION 
RADIUS 

5 
TERSECTION 

RADIUS 
2 

TERSECTION 
RADIUS 

3 
TERSECTION 

RADIUS 
4 

TERSECT iaN 
RADIUS 

2 
TERSECTION 

RADIUS 
3 

TERSFCTION 
RADIUS 

4 
TERSECTION 

RADIUS 
S 

T E R S E C T I O N 
RADIUS 

2 
TERSECTION 

RADIUS 
3 

T E R S E C T i a N 
RADIUS 

4 
T E R S E C T I O N 

RADIOS 
5 

- 0 . 
J= 
AREAL 

I . 
J = 
AREAL 

3 4 ^ 
J = 
AREAL 

1 0 0 ^ 
J = 
AREAL 

4 5 ^ 
J = 
AREAL 

71 m 
J= 
AREAL 

113® 
J= 
AREAL 

9 0 ^ 

AREAL 
3S# 

J= 
AREAL 

4 2 . 
J = 
AREAL 

5m 
J= 
AREAL 

1 » 
J= 
AREAL 

42# 
J = 
AREAL 

6 6 . 
J= 
AREAL 

3 5 . 
J = 
AREAL 

9 5 . 
J= 
AREAL 

1 3 3 . 
J = 
AREAL 

6 9 . 
J= 
AREAL 

53# 
J = 
AREAL 

91# 
J = 
AREAL 

68® 
J = 
AREAL 

0 . 

0 3 T J 9 2 
1 AND I POL 
OVERLAP 
1 8 
1 AND I P O L 
OVFRLAP 
A9 
1 ANO I P O L 
OVERLAP 
25 
1 AND I P O L 
OVERLAP 
92 
1 ANO I P O L 
OVERLAP 
14 
1 AND I P O L 
OVERLAP 
93 
1 ANO I POL 
OVERLAP 
17 
1 ANO I P O L 
OVERLAP 
U 
I AND I P O L 
OVERLAP 
34 
1 ANO I P O L 
OVERLAP 
92 
1 ANO t POL 
OVERLAP 
39 
1 ANO I POL 
OVERLAP 
55 
1 AND I POL 
OVERLAP 
28 
1 ANO I POL 
OVERLAP 
5 7 
1 ANO I P O L 
OVERLAP 
67 
I AND I POL 
OVERLAP 
82 
1 AND I P O L 
OVERLAP 
85 
1 ANO I P O L 
OVERLAP 
10 
I AMD I P O L 
OVERLAP 
35 
i AND I POL 
OVERLAP 
3 2 
1 AND I POL 
OVERLAP 
88 

1 # 0 0 2 6 
1 ; 

A REAP 
5 6 3 . 4 T 

1 J 
AREAP 
5 6 3 » 4 7 

1 ; 
AREAP 
5 6 3 ^ 4 7 

1 I 
ARfEAP 
5 6 3 » 4 7 

1 I 
AREAP 
5 6 3 ^ 4 7 

I J 
AREAP 
563#47 

1 I 
AREAP 
563#47 

1 I 
AREAP 
563^47 

I I 
AREAP 
563*47 

1 i 
AREAP 
563^47 

2} 
AREAP 
S22®92 
= 21 
AREAP 
B22s92 

2! 
AREAP 
S22#92 
= 21 
AREAP 
822^92 

2i 
AREAP 
822#92 

21 
AREAP 
822.92 

21 
AREAP 
322.92 

21 
AREAP 
322#92 

21 
AREAP 
822#92 
= 2} 
AREAP 
822#92 

2{ 
AREAP 
822.92 

5 9 
N F I PS = 

AREACL 
9 5 . 6 7 

NF I PS = 
AREACL 

9 5 . 6 7 
NFIPS = 

AREACL 
1 3 3 . 9 3 

NFIPS = 
AREACL 
1 7 2 , 2 0 

NF I PS = 
AREACL 

9 5 ^ 5 7 
NFIPS = 

AREACL 
1 3 3 ^ 9 3 

NFIPS = 
AREACL 
1 7 2 ^ 2 0 

NFIPS = 
AREACL 

9 5 . 6 7 
NFIPS = 

AREACL 
1 3 3 # 9 3 

NF I PS = 
APEACL 
1 7 2 . 2 0 

NFIPS = 
AREACL 

5 7 ^ 4 0 
NFIPS = 

AREACL 
9 5 ^ 6 7 

NFIPS = 
AREACL 
1 33 #93 

NFIPS = 
AREACL 

S T . 4 0 
NFIPS = 

AREACL 
9 5 s 6 7 

NFIPS = 
AREACL 
1 3 3 . 9 3 

NFIPS = 
AREACL 
I 7 2 # 2 0 

N F i r e = 
AREACL 

5 7 * 4 0 
N F I P S = 

AREACL 
9 5 . 6 7 

NFIPS = 
AREACL 
1 3 3 ^ 9 3 

NFIPS = 
AREACL 
1 7 2 . 2 0 

0 « 6 9 4 7 o 7 

VARCEL. 
0 a 2 7 

V A K C t i . 
a„o^ 

VArtucL. 

VAr tceL 
10 , 6 d 

VArtCcj-
1 0 . & 4 

VAHCfcL. 
J l #!«» 

VArtCcL 

VA«CEL 

a .do 
VARCEu 

9 ^ 8 4 

1,33 

V ARC EL. 
Z 2 # l l 

VARCtL. 
o 7 b # I d 

VARCci-
1 0 5 3 ^ 2 9 

I 
VA«CEL 
5 6 5 # ^ 9 

5 
VAHCcL 

1 3 ^ 0 . J J 
i 

VARCt i -
Z l ^ t o . a j 

5 
VARCEl. 

i i i a # O d 
5 

V A R C t L 
8 4 3 ® a s 

5 
V A R C t i . 

1 4 5 1 # 7 2 
> 

V A R C B . 
1 0 8 5 # 7 d 

5 
VARCEL 

1 4 , a j 
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PO-YGON 
SECTOR 

6 
OQLYGON 

SEC TOR 
6 

POLYGON 
SECTOR 

7 
POLYGON 

SECTOR 
7 

POLYGON 
SECTOR 

4 
POLYGON 

SECTOR 
5 

POLYGON 
SECTOR 

5 
POLYGON 

SECTOR 
5 

POLYGON 
SEC TOR 

6 
POLYGON 

SECTOR 
6 

POLYGON 
SEC TOR 

6 
POLYGON 

SECTOR 
6 

POLYGON 
SECTOR 

7 
POLYGON 

SECTOR 
5 

POL YSON 
SECTOR 

5 
PQLYGUN 

SECTOR 
6 

POLYGON 
SECTOR 

6 
Pa.YGON 

SECTOR 
7 

POLYGON 
SECTOR 

7 
POLYGON 

SECTOR 
2 

POLYGON 
SECTOR 

2 
Pa .YSON 

SECTOR 
3 

POLYGON 
SECTOR 

3 
POLYGON 

SECTOR 
1 

POLYGON 
SECTOR 

1 
POLYGON 

SECTOR 
2 

POLYGON 
SECTOR 

? 

I N T E R S E C T I O N ^ 
RADIUS 

2 
I N T E R S E C T I O N t 

RADIUS 
3 

IMTERSHCTION^ 
RADIUS 

2 
I N T E R S E C T I O N ^ 

RADIUS 
3 

INTER S & C T I O N . 
RADIUS 

5 
I N T E R S E C T I O N , 

RADIUS 
3 

INTERSfcXTIONs 
RADIUS 

4 
I N T E R S f c C T I O N , 

RADIUS 
S 

I N T E R S E C T I O N ^ 
RADIUS 

3 
I N T E R S E C T I O N , 

RADIUS 
4 

I N T E R S E C T I O N , 
RADIUS 

5 
I N T E R S E C T I O N ^ 

RADIUS 
5 

I N T E R S E C T I O N , 
RADIUS 

5 
IMTER S E C T I O N , 

RADIUS 
4 

I N T t R S e C T I O N , 
RADIUS 

5 
IMT fcHSECTION. 

RADIUS 
4 

I N T E R S E C T I O N , 
RADIUS 

5 
I N T E R S E C T I O N , 

RADIUS 
1 

I M T E R s i c T I O N , 
RADIUS 

4 
I N T E R S E C T I O N , 

RADIUS 
4 

I M T E R S E C T I O N , 
RADIUS 

5 
I N T E R S E C T I O N . 

RADIUS 
4 

I N T E R S E C T I O N , 
RADIUS 

5 
I N T E R S E C T I O N , 

RADIUS 
4 

I N T E R S E C T I O N , 
RADIUS 

S 
I N T E R S E C T I O N , 

RADIUS 
4 

I N T E R S E C T I O N , 
RADIUS 

5 

J = 
AREAL 

5 2 
J = 
AREAL 

6 1 
J = 
AREAL 

2 6 
J = 
AREAL 

2 4 
J = 
AREAL 

2 1 
J = 
AREAL 

3 
J = 
AREAL 

6 5 
j = 

AREAL 
1 0 8 

J = 
AREAL 

1 AND I P O L 
OVERLAP 

, 5 2 
I AND I P O L 
OVERLAP 

, 0 9 
1 AND I P O L 
OVERLAP 

. 2 8 
1 AND I P O L 
OVERLAP 

. 2 2 
1 ANO I P O L 
OVERLAP 

, 6 3 
1 AND I P O L 
OVERLAP 

, 1 4 
I AND I P O L 
OVERLAP 

. 5 6 
I AND I P O L 
OVERLAP 

. 3 4 
1 AND I P O L 
OVERLAP 

0 . 0 9 
J = 
AREAL 

1 AND I POL 
OVERLAP 

3 3 , 1 3 
J = 
AREAL 

1 
j = 

AREAL 

1 ANO I POL 
OVEPLAP 

. 1 6 
1 ANO I P O L 
OVERLAP 

3 8 , 9 6 
J = 
AREAL 

1 ANO I POL 
OVERLAP 

3 2 , 4 9 
J = 
AREAL 

0 , 
J = 
AREAL 

6 2 . 
J = 
AREAL 

0 , 
J = 

AREAL 
9 7 , 

J s 

AREAL 
3 6 , 

J = 
AREAL 

5 . 
J = 
AREAL 

1 AND I P O L 
OVe«?LAP 
0 5 
1 ANO I P O L 
OVERLAP 
Q 8 

1 ANO I P O L 
OVfcRLAP 
5 6 
1 ANO I P O L 
OVERLAP 
6 4 
1 ANO I P O L 
OVERLAP 
1 2 
1 ANO I P O L 
OVERLAP 
2 0 
1 AND I P O L 
OVERLAP 

2 6 , 2 4 
J = 
AREAL 

2 1 . 
J -
AREAL 

4 5 . 
J = 
AREAL 

1 0 5 . 
J = 
AREAL 

I . 
J = 
AREAL 

4 5 . 
J = 
AREAL 

3 1 , 
J = 
AREAL 

1 3 6 . 

1 AND I P O L 
OVERLAP 
5 8 
1 ANO I POL 
OVERLAP 
0 2 
i ANO 1 POL 
OVERLAP 
3 7 
1 ANO I P O L 
OVERLAP 
4 1 
1 ANO I POL 
OVERLAP 
8 3 
1 ANO 1 POL 
OVERLAP 
2 0 
1 AN9 I P O L 
OVERLAP 
5 0 

2 1 
AREAP 
3 2 2 , 9 2 

2 S 
AREAP 
3 2 2 , 9 2 

2 ; 
AREAP 
8 2 2 . 9 2 

2 1 
AREAP 
B 2 2 # 9 2 

3 1 
AREAP 
2 3 8 , 5 5 

3 ; 
AREAP 
2 3 8 , 5 5 

3 J 
AREAP 
2 3 8 ^ 5 5 

3 1 
AREAP 
2 3 8 . 5 5 

3 1 
AREAP 
2 3 8 ^ 5 5 

3 1 
AREAP 
2 3 8 , 5 5 

3 ! 
AREAP 
2 3 8 , 5 5 

4 1 
AREAP 
5 0 9 , 6 3 

4 1 
AREAP 
5 0 9 , 6 3 

5 ; 
AREAP 
3 3 8 . 4 4 

5 1 
AHEAP 
3 3 8 . 4 4 

5 } 
A REAP 
3 3 8 , 4 4 

5 J 
AREAP 
1 3 8 , 4 4 

5 1 
AREAP 
4 8 8 , 3 4 

5 1 
AREAP 
4 8 8 , 3 4 
= 6 J 
AREAP 
2 3 9 , 5 3 

6 $ 
AREAP 
2 3 9 , 5 3 
= 6 1 
AREAP 
2 3 9 , 5 3 

6 1 
AREAP 
2 3 9 . 5 3 

7 1 
AREAP 
3 0 9 , 9 6 

7 $ 
AREAP 
3 0 9 , 9 6 

7 1 
AREAP 
3 » # ® 9 6 

7 1 
AREAP 
3 0 9 # 9 6 

N F I PS = 
AREACL 

5 7 , 4 0 
NFIPS = 

AREACL 
9 5 . 6 7 

NF I PS = 
AKHACL 

5 7 , 4 0 
NFIPS = 

AREACL 
9 5 . 6 7 

NFIPS t= 
APFACL 
I 72 , 2 0 

NFIPS = 
AREACL 

9 5 , 6 T 
NF I PS = 

AREACL 
I 33 . <S 3 

NFIPS = 
AREACL 
1 ^2 , 2 0 

NFIPS = 
AREACL 

9 5 , 6 7 
NFIPS = 

ARFACL 
1 3 3 , 9 3 

N F I K ; = 
AREACL 
1 7 2 , 2 0 

NFIPS = 
APEACL 
1 7 2 , 2 0 

NF I PS = 
AREACL 
1 7 2 , 2 0 

NF I PS = 
AREACL 
1 33 , 9 1 

NFIPS = 
AREACL 
1 7 ? , ? 0 

NF I PS = 
AREACL 
1 3 3 . 9 3 

f^F I PS = 
ARFACL 
1 73 , 2 0 

NFIPS = 
AREACL 

9 5 , 6 7 
NFIPS = 

AREACL 
1 3 3 , 9 3 

NFIPS = 
AREACL 
1 3 3 , 9 3 

NFIPS = 
AREACL 
1 7 2 , 2 0 

NFIPS = 
AREACL 
1 3 3 , 9 3 

NFIPS = 
AREACL 
1 7 2 , 2 0 

NFIPS = 
AREACL 
133 #93 

NFIPS = 
AREACL 
1 7 2 . 2 0 

NFIPS = 
AREACL 
1 3 3 . 9 3 

NFIPS = 
AREACL 
i 7 2 . 2 0 

5 

5 

5 

5 

T 

7 

7 

7 

7 

7 

7 

1 1 

1 I 

1 5 

1 5 

1 5 

1 5 

1 5 

1 5 

2 1 

2 1 

2 1 

2 1 

2 3 

2 3 

2 3 

2 3 

V A H C E U . 
d J * , o * 

VAKCc^ 
9 70.a<S 

VAk« .£L . 
4 1 7 , o a 

V A k c t -
J d 4 . d 7 

VAKCCL. 
1 1 .JM-

V A K L £ » 
I , 0 4 

V A K C t L . 
J * , J J 

V A H C t i . 
3 0 , 7 7 

V w H C t i i -
0 .Oo 

V M K C E W 
1 7 , 3 o 

V A K C t i . 
a , o i 

</AKCtL. 
2 d 7 , 4 5 

^AHCC.1-
^ 3 9 . b 7 

V A H C t u 
0 , 5 ; * 

V r t k C t t . 
/ l y . l i 

VwrtCEt -
o , Z6 

V A K C E L . 
I 1 0 0 , 9 3 

VAKCEv. 
Z d 2 , 2 a 

V A H C E L . 
•+0 , o 5 

V A f t C t i . 
* i i . 3 1 

V A K C E I -
3 J b # 2 a 

V A R C c i -
7 a t > , 6 2 

V A K L E L . 

l 6 o l , J d 

VArtCCw 
l ^ . ^ - t t 

VAMCCi. 
4 0 7 . 0 ^ 

V A K C t t . 
2 7 7 . 1 3 

VAkCEw 
1212 ,J to 
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POLYGON I f ^TERSECTIONt J = 
SECTOR RADIUS 

I 3 
POLYGON I N T E R S E C T I O N , 
POLYGOf^ I M T E R S e C T I O N , 

SECTOR RADIUS 
I 4 

POLYGON I N T E R S E C T I O N , 
POLYGON I M T E R S E C T I O N , 

SECTOR RADIUS 
I S 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

2 3 
POLYGON I>^ TERSECTION, 
POLYGON I N T E R S E C T I O N , 

SECTOR RADIUS 
2 4 

POLYGOM I N T E R S E C T I O N , 
SECTOR RADIUS 

3 3 
OOLYGON I M T E R S E C T I O N , 

SECTOR RADIUS 
3 4 

POLYGON 11^ TERSECTION, 
POLYGON I N T E R S e C T I 3 N , 

SECTOR RADIUS 
15 4 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

16 3 
POLYGON I N T E R S E C T I O N , 

SECTOR RADIUS 
16 4 

POLYGON I N T E R S E C T I 3 N , 
SECTOR RADIUS 

16 5 
POLVGON I N T E R S E C T I 3 N , 

SECTOR RADIUS 
1 1 

POLYGON I M T E R S E C T I O N , 
SECTOR RADIUS 

1 2 
POLYGON I M T E R S E C T I 3 N , 

SECTOR RADIOS 
I 3 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

2 I 
POLYGON I N T E R S E C T I O N , 

SECTOR RADIOS 
2 2 

POLYGON INTERSECTION 
SECTOR RADIUS 

2 3 
POLYGON I N T E R S E C T I O N , 

SECTOR RADIUS 
3 I 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

3 2 
PQLVGOI^ I N T E R S E C T I O N , 

SECTOR RADIUS 
3 3 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

4 I 
POLYGON I N T E R S E C T I O N , 

SECTOR RAOIUS 
4 2 

POLYGON I N T E R S E C T I O N , 
SECTOR RAOIUS 

S 1 
POLYGON I N T E R S E C T I O N , 

SECTOR RAOIUS 
5 2 

POLYGON I N T E R S E C T I O N , 
SECTOR RADIUS 

6 1 
POLYGON I N T E R S E C T i a N , 

SECTOR RADIUS 
6 2 

AREAL 
6 4 , 

J = 
J = 
AREAL 

8 2 . 
J = 

, J = 
AREAL 

61 . 
, J = 

AREAL 
I S , 

J = 
J = 
AREAL 

1 6 . 
, J = 

AREAL 
1 2 . 

J = 
AREAL 

1 3 , 
. J = 

J = 
AREAL 

8 4 1 . 
. J = 

AREAL 

I AND I P O L 
OVERLAP 
7 4 
1 ANO I P O L 
2 AND I POL 
OVERLAP 
8 2 
1 ANO I P O L 
2 AMD 1 POL 
OVERLAP 
9 1 
1 ANO I POL 
OVERLAP 
3 0 
1 ANO I P O L 
2 ANO I POL 
OVERLAP 
1 9 
1 ANO I P O L 
OVERLAP 
0 0 
I ANO I P O L 
OVERLAP 
5 4 
1 AND I P O L 
2 ANO I P O L 
OVERLAP 
14 
1 AKilD I POL 
OVERLAP 

5 5 #68 
, J = 

AREAL 
1 2 8 . 

, J= 
AREAL 

1 AND I P O L 
OVERLAP 
2 9 
1 ANO I P O L 
OVERLAP 

1 0 6 , 4 4 
> J= 

AREAL 
1 9 , 

, J = 
AREAL 

1 AMD I P O L 
OVERLAP 
1 3 
1 ANO I POL 
OVERLAP 

S 7 # 4 0 
, J = 

AREAL 
1 AND I P O L 
OVERLAP 

2 5 . 9 2 
, J = 

AREAL 
1 9 , 

, J = 
AREAL 

1 ANO I POL 
OVERLAP 
13 
I ANO I P O L 
OVERLAP 

5 7 . 4 0 
, J = 

AREAL 
74 4 

, J = 
AREAL 

I ANO I POL 
OVERLAP 
9 8 
I AND I POL 
OVERLAP 

1 9 # I 3 
, J = 

AREAL 
1 AND I P O L 
OVERLAP 

5 6 , 0 1 
, J -

AREAL 
1 ANO I P O L 
OVERLAP 

4 l # l 2 
, J-

AREAL 
1 ANO I P O L 
OVERLAP 

1 9 . 1 3 
, J = 

AREAL 
1 ANO I P O L 
OVERLAP 

2 l # 8 3 
, J = 

AREAL 
I AND I POL 
OVERLAP 

1 9 . 1 3 
, J = 

AREAL 
i AND I P O L 
OVERLAP 

• # 3 0 
, J = 

AREAL 
I ANO I P O L 
OVERLAP 

1 5 # 1 5 
, J = 

AREAL 
a< 

1 AND I P O L 
OVERLAP 
I i 

= 8 1 
AREAP 
4 9 7 . 1 7 

a i 
8 } 

AREAP 
3 3 6 . 4 0 

8 1 
= 8 t 
AREAP 
3 3 6 , 4 0 
= 8 1 
AREAP 
3 3 6 # 4 0 

8 1 
8 } 

AREAP 
3 3 6 # 4 0 

8 } 
AREAP 
3 3 6 # 4 0 

8 1 
AREAP 
3 3 6 . 4 0 
= 8 ; 

8 1 
AREAP 
3 3 6 , 4 0 

8 1 
AREAP 
5 8 4 #19 

as 
AREAP 
5 8 4 , I 9 

8 1 
AREAP 
5 8 4 . 1 9 
= 9 ! 
AREAP 
6 7 7 . 0 0 

9 } 
AHEAP 
6 7 7 s 0 0 

9 } 
AREAP 
6 7 7 ^ 0 0 
= 9 1 
AREAP 
4 3 7 # 2 4 
= 9 ; 
AREAP 
4 3 7 # 2 4 

9 i 
AREAP 
4 3 7 . 2 4 

9 ; 
AREAP 
4 3 7 # 2 4 

9 $ 
AREAP 
4 3 7 « 2 4 

9 $ 
AREAP 
4 3 7 # 2 4 

9 $ 
AREAP 
4 3 7 # 2 4 
= 9 } 
AREAP 
4 3 7 , 2 4 

9 1 
AREAP 
4 3 7 # 2 4 
= 9 1 
AREAP 
4 3 T # 2 4 
= 9 1 
AREAP 
4 3 7 # 2 4 

9 } 
AREAP 
• 3 T . 2 4 

N F I P S = 
AREACL 

9 5 ^ 6 ? 
NFIPS = 
N F I ^ = 

ASEACL 
i 3 3 s 9 3 

NF IPS = 
N F l ^ = 

AREACL 
I 7 2 # 2 0 

N F I P S = 
AREACL 

9 5 . 6 7 
N F I ^ a 
NF IPS = 

AREACL 
1 3 3 . 9 3 

NF IPS = 
AREACL 

9 5 . 6 7 
NF IPS = 

AREACL 
1 3 3 # 9 3 

N F I P S = 
NF IPS = 

AREACL 
1 3 3 . 9 3 

NF IPS = 
AREACL 

95 # 6 7 
N F I P S = 

AREACL 
I 33 . 9 3 

NF IPS = 
AREACL 
172 # 2 0 

N F 1 « = 
AREACL 

1 9 , 1 3 
N F i r e = 

AREACL 
5 7 . 4 0 

NF IPS = 
AREACL 

9 5 # 6 7 
N F I P S = 

AREACL 
1 9 , 1 3 

NF IPS = 
AREACL 

5 7 , 4 0 
N F I P S = 

AREACL 
9 5 ^ 6 7 

NF IPS = 
AREACL 

1 9 ^ 1 3 
NF IPS = 

AREACL 
57 # 4 0 

N F I P S = 
AREACL 

9 5 , 6 7 
NF IPS = 

AREACL 
1 9 . 1 3 

N F I P S = 
AREACL 

S T # 4 0 
N F I P S = 

AREACL 
1 9 # 1 3 

N F i r e = 
AREACL 

5 7 ^ 4 0 
N F I ^ = 

AREACL 
I 9 # 1 3 

NF IPS = 
AREACL 

S 7 a 4 0 

2 5 

2 5 
2 5 

2 5 
2 5 

2 5 

2 5 
2 5 

2 5 

2 5 

2 5 
2 5 

VARCEw 
b 6 o , 5 J 

VArtCEi-
9 9 1 # 7 2 

VARCeu 
7 4 1 . 2 7 

VARC&. 
2 i 9 # l & 

VAHCtL. 
1 9 J . 8 9 

VAHCEL 
1 4 3 . 7 1 

VARCc^ 
l o 2 # I i 

V A R C a . 
1 0 a 7 l . 7 0 

2 5 

2 5 

2 3 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

VARCcu 
3 a 3 ® 9 0 

VARCcs. 
80<*»3^ 

VArtCEL 
7 J 3 . 8 d 

VARCEL 
9#ao 

VAHCfci. 
^ 9 , 5 9 

V A R C a . 
1 3 # 3 6 

VARCEL 
1 5 . 2 7 

V A R C a . 
4 5 #32 

VARCtu 
59 # 8 5 

V A R C a . 
1 5 . 2 7 

VARCEL 
4 4 ® 7 l 

VARCEL 
3 2 #82 

VARCEi. 
1 5 # 2 T 

V A R C a . 
1 7 . 4 2 

VARCEL 
1 5 # 2 ? 

VARCEL 
3 # 4 J 

VARCEL 
1 2 # 0 9 

VARCEL 
O^OS 



47 

POLYGON I N T E R S E C T I O N , 
SECTOR RAOIUS 

7 1 
POLYGON I M T E R S E C T I O N , 

SECTOR RAOIUS 
8 1 

POLYGON I M T E R S E C T I O N , 
POLYGON INTESSECTIOMs 

SECTOR RADIUS 
8 2 

prM,VeON I M T E R S E C T 1 3 N , 
POLYGON I N T E R S E C T i O N , 

SECTOR RAOIUS 
S 3 

POLYGON f f ^ T E R S E C T i a i ^ , 
POLYGON I N T E R S E C T I O N 

SECTOR RAOIUS 
9 1 

POLYGON I N T E R S E C T I O N , 
POLYGON I M T E R S e C T I O N , 

SECTOR RAOIUS 
9 2 

POLYGON I N T E R S E C T I O N , 
SFCTOR RADIUS 

10 I 
POLYGON I M T E R S E C T I O N , 

SECTOR RADIUS 
I t I 

POLVGOM I N T E R S E C T I 3 N , 
SECTOR RADIUS 

12 1 
PM.¥GOM I N T E R S E C T I O N , 

SECTOR RADIUS 
13 1 

POLYGON I N T E R S E C T I O N , 
SECTOR RAOIUS 

14 1 
POLYGON W T E R S E C T I O N 

SECTOR RADIUS 
i S 1 

POLYGON I N T E R S E C T I 3 N , 
POLYGON | f ^ T E R S E C T I 3 N , 

SeCTO« RADIUS 
15 3 

POLYGON I M T E R S E C T I O N , 
POLYGON I N T E R S E C T I O N , 

SECTOR RADIUS 
16 I 

POLYCOM I N T E R S E C T I O N , 
SECTOR RAOIUS 

16 2 
POLYGON INTERSECTION 

SECTOR RADIUS 
16 3 

POLYGON I N T E R S E C T I O N , 
SECTOR RAOIUS 

16 4 
POLYGON I M T E R S E C T I O N , 

SECTOR RADIUS 
6 5 

POLYGON INTERSECTION 
SECTOR RAOIUS 

2 5 
Pm.VGON I N T E R S E C T I O N , 

SECTOR RAOIUS 
3 5 

POLYGON I N T E R S E C T I O N , 
SECTOR RAOIUS 

I 5 
POLYGON I N T E R S E C T I O N , 

SECTOR RAOIUS 
3 4 

POLYGON INTERSECTION 
SECTOR RADIUS 

3 5 

J = 
AREAL 

I ANO I P O L 
OVERLAP 

9 . 5 t 
, J = 

AREAL 
1 ANO I P O L 
OVERLAP 

3 . 5 8 
J = 
J = 
AREAL 

1 ANO I P O L 
2 AND I POL 
OVERLAP 

1 2 1 , « 
J = 

, J= 
AREAL 

I ANO I P O L 
2 AM0 I P O L 
OVERLAP 

1 1 4 . 3 8 
J = 

, J = 
AREAL 

1 AMD I P O L 
2 AND I P O L 
OVERLAP 

2 6 2 • m 
, J = 
, J = 

AREAL 
2 0 6 . 

, J= 
AREAL 

1 AND I P O L 
2 ANO I P O L 
OVERLAP 
2 3 
1 AND I P O L 
OVERLAP 

1 . 7 6 
J = 
AREAL 

1 AND I P O L 
OVERLAP 

0 , 4 2 
, J = 

AREAL 
i AND I P O L 
OVERLAP 

0 . 2 4 
, J = 

AREAL 
1 AND I P O L 
OVERLAP 

0 . 2 0 
, J= 

AREAL 
0 

, J = 
AREAL 

1 AND I P O L 
OVERLAP 

. 2 4 
1 ANO I P O L 
OVERLAP 

0 . 4 2 
, J= 
, J = 

AREAL 

1 ANO I P O L 
2 AND I P O L 
OVERLAP 

5 0 4 » 8 0 
J = 
J = 
AREAL 

I ANO I P O L 
2 AMO I P O L 
OVERLAP 

7 2 6 . 1 6 
, J = 

AREAL 
1 ANO I P O L 
OVERLAP 

3 0 . 8 6 
, J = 

AREAL 
8 1 , 

J = 
AREAL 

1 . 
J = 
AREAL 

1 AND 1 POL 
OVERLAP 
3 1 
1 ANO I POL 
OVERLAP 
9 1 
1 ANO I POL 
OVERLAP 

0 . 1 5 
, J = 

AREAL 
I ANO I P O L 
OVERLAP 

1 4 » I 2 
, J = 

AREAL 
1 ANO I P O L 
OVERLAP 

0 . 5 5 
, J= 

AREAL 
1 AND I P O L 
OVERLAP 

3 . 1 1 
, J = 

AREAL 
I ANO I P O L 
OVERLAP 

S . 7 8 
, J= 

AREAL 
1 ANO I P O L 
OVERLAP 

6 6 . 2 8 

= 9S 
AREAP 
4 3 T . 2 4 

9 1 
AREAP 
4 3 7 . 2 4 

9 1 
9 1 

ARgAP 
4 3 7 . 2 4 
= 9 1 
= 9 1 
AREAP 
1 9 6 . 1 5 

9 S 
= 9 ; 
AHEAP 

6 7 . 0 5 
= 9 1 
= 9 1 
AREAP 
2 7 1 . 0 4 
= 9? 
AREAP 
3 3 3 . 8 9 

9 1 
AREAP 
3 3 3 . 8 9 
= 9 1 
AREAP 
3 3 3 . 8 9 
s 9 1 
AREAP 
3 3 3 . ® 9 

9 ; 
AREAP 
3 3 3 9 8 9 

9 1 
AREAP 
3 3 3 « S 9 

9 1 
9 1 

AHEAP 
3 3 3 . 8 9 

9 1 
9% 

AREAP 
I 8 6 . 2 T 

9', 
AREAP 
7 2 5 , 4 8 

9 1 
AREAP 
7 2 5 . 4 8 

9 ; 
ARgAP 
7 2 5 . 4 8 

1 0 1 
AREAP 
3 4 0 . 7 2 
= 11 1 
AREAP 
2 9 4 . 6 3 
- I I $ 
AREAP 
2 9 4 . 6 3 

1 2 ; 
AREAP 

7 3 . 7 4 
= 1 3 1 
AREAP 
6 1 6 . 8 2 

1 3 S 
AREAP 
6 1 6 . 8 2 

NF IPS = 
AREACL 

1 9 e l 3 
NFIPS -

AREACL 
I < 9 . I 3 

NF IPS = 
NF IPS = 

AREACL 
5 7 . 4 0 

NFIPS -
NFIPS = 

AREACL 
9 5 . 6 7 

NFIPS = 
NFIPS = 

AREACL 
1 9 . 1 3 

NF I PS = 
N F i r e = 

AREACL 
5 7 . 4 0 

NFIPS = 
ABEACL 

W . 1 3 
f>SF I^ s 

AREACL 
1 9 . 1 3 

NFIPS = 
AREACL 

W . I 3 
NFIPS = 

AREACL 
1 9 . 1 3 

NFIPS = 
AREACL 

i Q « l 3 
NFIPS = 

AREACL 
1 9 . 1 3 

NFIPS = 
MFfPS = 

AREACL 
9 5 . 6 7 

NFIPS = 
NFIPS = 

AREACL 
1 9 . 1 3 

NFIPS = 
AREACL 

5 7 . 4 0 
NFIPS = 

AREACL 
9 5 . 6 7 

N F | ( ^ = 
AREACL 
1 3 3 , 9 3 

NFIPS = 
AREACL 
1 7 2 . 2 0 

NFIPS -
AREACL 
1 7 2 . 2 0 

NFIPS = 
AREACL 
1 7 2 . 2 0 

NFIPS -
ABEACL 
1 7 2 . 2 0 

NFIPS = 
AREACL 
1 3 3 # 9 3 

NFIPS = 
AREACL 
1 7 2 . 2 6 

2 9 

2 9 

2 9 
2 9 

2 9 
2 9 

2 9 
2 9 

VARCEu 
7 . 5 ^ 

VAMCEi. 
6 » » 3 

VARCEi. 
9 7 . 3 1 

VARCE*. 
2 0 3 ® J 6 

¥A»*ca. 
IJfefesSS 

2 9 
2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 

2 9 
2 9 

2 9 
? 9 

2 9 

2 9 

2 9 

3 3 

3 5 

3 S 

S 5 

1 7 

S7 

VARCfcL. 
2b&®55 

VARCEk. 
i . a j 

VAMCcu 
4I.-4.4 

VARCEL 
o,^^ 

VA8<C&. 
0 . 2 1 

VARCa . 
a sZa 

VA«C&^ 
0 . 4 4 

VARCa . 
3<^7«&3 

VARCEu 
1 3 6 0 . S 6 

VARCEw 
1 4 . 8 5 

VARCec 
J 9 , i l 

VARCeL 
0 . 9 ^ 

VARCct. 
? . ? J 

vAMce_ 
J 4 4 , 9 3 

VARCEt. 
13®JS 

VARCfet. 
0 . 0 

V A H C E L 
1 7 6 e 4 J 

VARCEL 
2 4 2 3 . 9 J 
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POLYGON I N T E R S E C T I O N , 
SECTOR 

4 
RADIUS 

4 
POLYGON I N T E R S E C T I O N , 

SECTOR 
4 

RADIUS 
5 

END OF POLYGON C 0 3 R 0 
SUMMARY OF 

9 , 9 
1 5 , 3 
1 5 . 3 
1 5 , 3 
1 5 . 3 
1 2 . 1 

7 . 6 
6 . 8 

1 1 6 6 , 6 
1 . 8 
0 . 4 
0 , 2 
0 . 2 
0 . 2 
0 , 4 

1 3 6 0 . ® 

EXTENSIVE 
2 9 . 6 
4 S . a 
6 6 . 8 

5 8 2 . 7 
84 7 . 3 
8 3 4 . 7 
4 1 7 . 7 

9 7 . 3 
2 6 3 , 6 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

1 4 . 8 
END APORT EXECUTION 

J = 1 AND I P O L = 13 1 NF IPS = 
AREAL OVERLAP AREAP AREACL 

0 . 1 2 
. J s 1 AND 

6 1 6 , 
I P O L = 

. 8 2 1 3 3 . 9 3 
I 3 S HFIPS = 

AREAL OVERLAP AREAP AREACL 
4 6 . 1 4 6 1 6 . 

S P E C I F I C A T I O N S 
V A R I A S L F I 

6 9 9 . 9 
2 7 9 . 0 
8 5 2 . 7 

1 5 2 0 . 3 
1 4 5 3 . 6 

9 7 8 . 9 
6 8 3 , 7 
2 1 2 , 2 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

5 2 7 . 7 
4 2 3 . 0 

, 8 2 1 7 2 , 2 0 

1 7 

1 7 

CELL RAOIUSCCOLUMNI BY CELL 
1 0 0 4 . 2 

B a 2 . 3 
2 0 9 7 . 4 
2 1 3 0 . 2 
1 1 2 0 . 7 

4 6 . 9 
7 1 . 8 

9 , 8 
0 . 0 
0 . 3 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

1 0 0 7 1 . 7 
8 8 5 . 4 

I 1 4 8 . 4 
1 8 9 5 . 5 
3 6 8 8 . 7 
2 S 3 0 , 2 

7 8 0 . 9 
1 4 0 7 . 4 

2 6 0 . 6 
1 , 4 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 

7 3 3 . 9 

VAHCEw 
3 . 5 4 

VARCEL 
l * U B , d O 

ScCTOrt iRUti } 

IHC002I STOP 
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APPENDIX F 

JOB CONTROL LANGUAGE FOR APOPLT PLOTTER CODE 

Note links to the DISSPLA* package referenced in Chap. 6. DISSPLA 

is assumed resident on the user's computer system. 

•Proprietary software product of Integrated Software Systems Corp., 
San Diego, California. 
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/ /DEFAPOP JOB I 00000l , 'XCSD-FIELDS-B212%MSGLPVFL = f 2 , 0 1 

/*POUTE PRINT LOCAL 

/•ROUTE PUNCH LOCAL 

/ / • C L A S S CPU91=20S,10=2,R^270fL!MES=5,CAROS=0 

/ / EXEC FORTHCLG,PARM^FORT=«XREF%PARM^G5=»EU=-l,0iJ^P = I % 

/ / REGIOM.G0=250K 

/ / F O R T ^ S Y S I ^ DO * 

=APOPLT 

/ * 

//LKED^SYSLIB 00 

// 00 

// 00 

/ / 00 0SN=SYS2#0!SSPLAfDISP=SHP 

//LKED.PLOTSUBS 00 DSM=JGSPLOTH,D!SP=SHQ 

/ /LKEO.SYSIN DO * HEX DECK FOLLOWS 

INCLUDE PLOTSUBS 

/ * 

/ / G P , F T 4 9 F 0 0 1 00 UNIT= W2PU2,DI SP=f NEW, KEEPI t 

/ / S P A C E = f 3 2 0 8 , 9 9 , R L S E | , 

/ / DCB=fRECFM=VS,LRECL=3204,BLKSIZE=3208l, 

/ / 0SN=PiOT00^OEF0 

//GO.SYSUO^P 00 SYSOUT^A 

//GO.FT05F001 00 * 

=APORT^OAT 

/* 

// 
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APPENDIX G 

FORTRAN IV SOURCE LISTING OF APOPLT PLOTTER CODE 
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C MAIN PROGRAM APOPLT 
C AUTOMATED REGIONAL METHOOOLOGY CODE 
C 
C PLOTS CONCENTRIC GRID ANO POLYGONS USED BY APORT C30E 
C 
C REQUIRES DATA SET APORT,OAT 
C 
c 
C D,E,FIELDS ANO C,A,LITTLE 
C FEB. WT8 
C 

DIMENSION R A 0 1 U S C 5 l t N F I P S f 5 0 l » X P ( 3 5 1 l , Y P ( 3 6 l K V A ^ P ! 5 0 n ! M | 2 l 
DATA S T a R T / 9 9 9 , / , A S T A R T / ' A » / ? N P / 1 0 0 / 

C READ ORIGIN OF SYMAP COORDINATE SYSTE»1 
C IM DEGREES LON ANO LAT 
C RE&D SCALE FACTOR, INCHES TO INCHES? SCALE 

READC5s8000IX0RPLY5Y0RPLY,SCALE«NP0LY 
8000 F O R M A T C I X , 3 F 1 0 . 2 ? 1 5 I 

WRITE!6,8000IXORPLY,YORPLY?SCALE,NPOLY 
S C A L E = S C A L E / 5 2 8 0 . / 1 2 . 
I F I N P O L Y , G T , 5 0 I W R I T E I 6 , 8 0 0 5 l 

8 0 0 5 FORMAT C2X?'NUHBEP OF POLYGONS SPECIFIED EXCEEDS L!»1!T 3F 50 • I 
C RESD ORIGIN OF POLAR COORDINATE SYSTEM 
C IM DEGREES LON ANO LAT 

REAOC5«8010IXORCEL,YDRCEL 
8 0 1 0 F 0 R M A T I I X ? 2 F 1 0 , 4 I 

C READ VALUE OF EXTENSIVE VARIABLE FOR EaCH POLYGOM 
R E A O C 5 , 8 0 1 5 H N F I P S C I I , V a R P ( I I , I = l , N P O L Y 1 

8015 F 0 R M A T U X , I 2 , I 5 I 
C H R I T E I 6 » 5 I C N F 1 P S C I I ? V A P P I I I , I = 1 ? N P 0 L Y I 
C COMPUTE OFFSET, IN MILES? OF POLYGON I^I P3L&R SYSTE«« 

A L A T = C Y 0 R P L Y * Y 0 R C E L I / 3 6 0 , * 3 . 1 4 1 5 9 3 
XOFSET=!-XORPLY*XORCELI*60.*1.1516*COS(&L&TI 
YOFSET=IYORPLY-YORCELI*60,*1,1516 

C TEMPORARY*********** 
WRITE(6,8020IXOFSET,YOFSET,ALAT 

8020 F0RMATI2X,^XOFSET,YOFSET,ALAT=t,3FI5^6I 
C RADIAL DISTANCES IN MILES 

DO 100 I=lf5 
100 RADIUSIII=10,*FLOATCII 

C 
C BEGIN PLOT OF POLYGONS 
C C&LL TKTRNI120I 

CULL CALCMP 
CALL BGNPLfll 
CALL PAGEIll,0,11.01 

C CALL HEADINI«OYSTER CREEK««,100,I.,21 
C 
C 1 PLOTTER INCH = 20 MILES 

FACT = 20, 
0RIs-4.*FACT 
CALL CROSS 
CALL TITLEf23HAPOPT POLYGON STRUCTURE,23,• %1,« •,l,8.,8») 
CALL GRAPHCORI,FACT,ORI,FACTI 

C BEGIN POLYGON LOOP 
C *^***#TEMPORARY 

DO I10 IPLY^1,NP0LY 
CALL PLTlfXP,YP,NP,SCALE,XPV,YPV,ASTAPT,START,XOPSET,YOFSET| 

MAIN 
MAIN 
MAIN 
MAIN 
»1AIN 
HA I N 
MAIN 
MAIN 
MAIN 
MAIN 
^ A I N 
i^AIN 
H A I N 
MAIN 
MAIN 
MAIN 
»1ftIN 
•<AIN 
MAIN 
MAIN 
HAIN 
MAIN 
MAIN 
HAIN 
HA I N 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
HftIN 
i^AtN 
MAIN 
MAIN 
MAIN 
WAIN 
MAIN 
MAIN 
WAIN 
MAIN 
MAIN 

f^AIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
^ A I N 
MAIN 
MAIN 
MAIN 
MAIM 
MAIN 
MAIN 
MAIN 
MAIN 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2 
IB 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
3 3 
34 
3 5 
36 
3? 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4 ? 
48 
49 
50 
51 
52 
53 
54 
55 
56 
5 ? 
58 



53 

NPMl=NP-l 
CALL CUPVEIXP?YP,NP,OI 
COMPUTE CENTROIO 

XC=0.0 
YC=0,0 
on 105 I=1,NPM1 
XC=XC*XPfII 
YC=YC*YP|II 

105 CONTINUE 
PN=FLOATfNPMll 
XC-(XC/PNI 
YC=IYC/PNI 

C IDENTIFY POLYGONS BY COUNTY FIPS CODE 
CALL RLlNTINFIPSIIPLYI,XCtYCI 

110 CONTINUE 
C END POLYGON LOOP 
C 
C BEGIN POLAR GRID PLOT 

P I 1 8 0 = 3 . 1 4 1 5 9 / 1 8 0 , 

DO 1 2 0 I R = 1 , 5 
R=RAOIUSIIBI 
X P I l l s R 
Y P I I M O . 
D0115 1 = 1 , 3 6 0 
A N G = F L n A T f I I « P I 1 8 0 
XP| I«-1I=R*C0SCAN6I 
Y P a n t = R * S I N I ANGI 

115 CONTINUE 

CALL C U R V E C X P , Y P , 3 6 1 , 0 l 
120 CONTINUE 

CONSTRUCT SCAtE BARS 
CALL S T R T P T I T . 5 , 2 , 6 1 
CALL C 0 N N P T f 7 , 5 , 2 , 4 l 
CALL S T R T P T I T , 5 , 2 , 5 1 
CALL C C N N P T I 8 , 5 , 2 , 5 I 
CALL S T R T P T I 8 . 5 , 2 . 6 1 
CALL C 0 N N P T { 8 , 5 , 2 . 4 I 
CALL R E A L N O I F A C T , 1 , 7 . 7 , 2 , 6 1 
CALL L I N E S I ' ^ I I L E S S S W , l l 
CALL S T O R Y f l M , 1 , 7 . 7 5 , 2 . 2 8 1 
CALL E N D P H l l 
CALL OONEPL 
STOP 
END 

SUBROUTINE PLT1CXP,YP,1V,SCALE,XPV,YPV,ASTART, 
1TAPT,X0FSET,Y0FSETI 

AUTOMATED REGIONAL METHODOLOGY CODE 
CALLED BY MAIN PROGRAM APOPLT 
PROVIDES POLYGON COORDINATFS AND NUMBER OF VERTICES 
O.E.FIELDS AND C,A,LITTLE 

DIMENSION XPCIIfYPfll 
IF!START.ME.ASTARTIGOTOIOO 
XP C11 = f XOFSET*XPV*SCALEI 
YP|ll=IYOFSETi-YPV*SCALEI 

: READ POLYGON COORDINATES 
100 READI5f8000,EN0=110llEN0,START,XPV,YPVtIF,NP 

8000 F0RMATII4,4X«AI,2F10,4,40X,I7,I3I 
IFI1END.NE,9999IG0T0I05 
WRITEI6,80051 

8005 FORMAT 12X,'END OF POLYGON COORO IN SUB PLTl^i 

MAIN 
MAIN 
M A I N 
MAIN 
MAIN 
naiN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
M A I N 
MAIN 
MAIN 
MAIN 
M A I N 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
M A I N 
MAIN 
M A I N 
MAIN 
MAIN 
MAIN 
MAIN 
M A I N 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
K A I N 
M A I N 
M A I N 
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GOTO115 
105 CONTINUE 

C27 WRITEI6f301 START,XPVtYPV,IF,NP 
8010 F0RMAT(9XfAl,2F10^4f40X,lT,131 

C CONVERT POLYGON COORO TO MILES 
1F|START«EQ«&START.ANO^IV»NE^IOOIRETUR»>I 
1V=NP 
XPI1VI=IX0FSET*XPV*SCALEI 
YPC1VI = IY0FSET«-YPV*SCALEI 
GOTOIOO 

110 HRITEI6f80l5l 
8015 FORMATC2Xt'PREMATURE END OF COORD DATA l"* SUB. PLTin 
115 RETURN 

mn 
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